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Game-based learning is one of the main trends currently in e-learning, and while
opinion is still divided on its merits a number of studies have been published that
highlight its benefits in enhancing learning and increasing motivation. This paper
aims to analyse existing research to identify some of the key approaches and ped-
agogical factors that make learning through games effective and engaging (consid-
ering adult learners in particular), with the purpose of creating a list of features
that can be used to inform the inclusion of gamification elements into e-learning
activities. Forty-one case studies of serious games, game-based learning and gam-
ification in learning from the last 10 years were reviewed in order to identify the
elements that contributed to their success. From this analysis a list of suggested
features was produced that may be of use to those wishing to embed gamification
elements when designing e-learning activities.

Keywords: game-based learning; gamification; serious games; e-learning; e-learning
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Introduction

Game-based learning is currently one of the main trends in e-learning (Beetham
2013) and looks to become increasing popular; it was identified by the NMC Horizon
Project (2012) as one of six technologies that are likely to have a major impact on
learning.

According to de Freitas and Maharg (2011), advances in technology mean
that there are now greater opportunities for game-based learning across educa-
tion and training. Several studies have been completed highlighting its advan-
tages, including the benefits of serious games in problem-based learning (Kim,
Park, and Baek 2009), the opportunities for collaborative learning (Nickel and
Barnes 2010) and how games can increase motivation (Woo 2014). However, there
are a number of factors that limit their implementation, including development
costs (Moreno-Ger, Burgos, and Torrente 2009), a lack of design models (Hess
and Gunter 2013) and uncertainty about their educational benefits (Tsekleves,
Cosmas, and Aggoun 2016).

The creation of a set of heuristics (requirements) to inform educational game
design was proposed by Malone (1980); however, it was based on elements considered
to make games fun rather than to have value for learning. This paper attempts to out-
line a list of key approaches, design features and attributes that a review of available
research shows as being of benefit to learning and motivation. This list could then be
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used to inform the design and development of e-learning activities for those wishing
to include gamification elements without the technical challenges and costs involved
in developing a video game or fully immersive 3D world.

Literature review

A sample of case studies was identified by searching various journals and reposito-
ries for papers on serious games, game-based learning and the use of gamification
approaches in learning. These were restricted to those working with adults, dating
from the last 10 years, that included evaluation or results of a specific learning activity
or game.

The studies were located through references from meta-studies and literature
reviews, as well as through searches on a university journal database using combina-
tions of keywords — ‘serious games’ OR ‘game-based learning’ OR ‘simulation games’
OR ‘gamification’ AND ‘results’ OR ‘evaluation’ OR ‘outcomes’. The papers selected
were primarily peer reviewed papers or conference proceedings. As the focus is on the
features that make serious games or game-based learning effective, studies were selected
where there was an effect on learning or motivation or both as well as a description of
the game or learning activity and its features. In total 41 case studies were identified
and the games or learning experiences outlined were analysed against key categories in
order to provide the basis for the suggested approaches and design features.

Case studies analysis and categorisation

Several different classifications of specific game attributes in relation to learning have
been suggested, including by Malone and Lepper (1987), who identified challenge,
curiosity, control and fantasy. Garris, Ahlers and Driskell (2002) outline what they
consider to be the key gaming features required for learning: fantasy, rules and/or
goals, sensory stimuli, challenge, mystery and control; these were expanded further
by Wilson et al. (2009) to include adaptation, assessment, interaction and conflict.
According to Bedwell et al. (2012), there is considerable overlap in many of these; they
produced a simplified list that includes nine categories: action language, assessment,
conflict or challenge, control, environment, game fiction, human interaction, immer-
sion and rules and/or goals. Carenys, Moya and Perramon (2017) included additional
categories such as competition, telling stories, engagement, multimedia representa-
tion, feedback and transfer of skills.

Seven headings from different classification schemes (and an additional category,
‘Reflection’) have been used to attempt to categorise the data — the categories selected
were those that appeared to be most prevalent as contributing factors to successful
learning in the case studies reviewed. These were selected mainly from the lists by
Bedwell et al. (2012) and Carenys, Moya and Perramon (2017); some generalisation
has been used (e.g. environment, game fiction and multimedia representation have
been amalgamated into a more general ‘Representation’ category) in order to stream-
line the analysis.

The categorisation and analysis are subjective as they are based on personal inter-
pretation of the information available, and for most of the studies there appear to
have been a number of contributing factors. However, when reviewing the learning
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elements of the case studies the factors that seemed to have the most impact included
the following: challenge, the level of difficulty and ability to stretch the learner; com-
petition against the game or other players, which can be a motivating factor and
encourage learners to repeat tasks in order to improve; control, which relates to the
ability of the learners to manipulate their environment; feedback, a crucial element
of the learning cycle, enabling users to learn from actions and errors; interaction with
game characters or other players (and in some cases tutors or moderators); repre-
sentation, which can relate to the game’s environment, the realism of scenarios and
the use of visuals and media; rules and/or goals, which allow learners to understand
how to play the game and what they need to achieve; and finally, reflection. The latter
category was not present in the classification schemes outlined; however, providing
learners with the chance to reflect on learning (something often not present in games,
where the emphasis may be more on speed or scores) appeared to be a positive factor
in encouraging learning in five of the case studies.

Prioritising these categories is again a subjective exercise and would vary depend-
ing on the game style or format, topic and audience; however, in general, it would
appear that having clear rules and achievable goals, the right level of challenge for the
audience and providing meaningful feedback are some of the most crucial factors.
Many of the categories connect with each other and can be usefully considered in
relation to the game as a whole. For example, the level of challenge and achievable
goals are closely linked; interaction with other players is often combined with com-
petition mechanisms such as scoreboards. Providing feedback and allowing time to
reflect on it are both key factors in a positive learning experience, and when planning
the game environment a number of aspects need to be considered including the level
of realism (representation), how much control the learner has and how he or she
might interact with other players or characters.

A summary of the categories, suggested priority ratings and links between catego-
ries is included in Appendix A, and in the following sections each has been discussed
in more detail.

Challenge

Challenge relates to the level of difficulty of activities (Garris, Ahlers, and Driskell
2002); these should stretch the user but be achievable in order to avoid frustra-
tion (Carenys, Moya, and Perramon 2017). The element of challenge was present
in many of the case studies; several included increasing levels of difficulty, which
allowed learners to build on knowledge from one level to the next (Anderson and
Barnett 2011; Boeker ez al. 2013; Dominguez et al. 2013; Gold 2016), and there may
be advantages in providing options for learners to choose their own level (Eagle
and Barnes 2009; Ebner and Holzinger 2007). Having time limits for activities
(Ebner and Holzinger 2007) can add to the challenging aspect but can mean that
people don’t have time to reflect on their choices (Kiili 2007). Challenges should be
sufficiently engaging so that learners are motivated to solve them (Coller and Scott
2009), but it is important to ensure challenges are not too difficult for learners to
overcome (Huang 2011).

The level of challenge needs to be considered during the process of setting the rules
and/or goals to ensure that the goals are achievable but will still stretch the learner.
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This also relates to the competition category; for example, the increasing difficulty of
different levels can be acknowledged by matching them to appropriate badges, rewards
or scores.

Competition

Competition is common in games and can take different forms: players can com-
pete against themselves, the game or with other users (Carenys, Moya, and Perramon
2017). Success is often recognised with rewards such as points or feedback messages
(Wang and Sun 2011). The balance between intrinsic and extrinsic motivation is a
concern when considering the use of reward systems; Malone and Lepper (1987)
argue that although we do learn when extrinsically motivated (e.g. in order to achieve
high grades), learning may be more effective when we are intrinsically motivated, for
example by our own curiosity or desire to achieve a goal for our own satisfaction.
However, they also emphasise the importance of recognition as a motivating factor —
the enjoyment provided by having our efforts acknowledged by others. According to a
study by Rieber and Noah (2008), too much emphasis on scores and competition can
have a detrimental effect, with some users becoming obsessed by trying to improve
their score and losing sight of the learning outcome.

Badges or points were used in several of the examples (Charles, Bustard, and
Black 2009; Moreno 2012) and can be used to recognise different types of effort and
engagement (Hakulinen, Auvinen, and Korhonen 2013). Virtual prizes were used in
one case study (Hannig ez al. 2012), and this was seen as a motivating factor for stu-
dents to better their previous performance. Leaderboards where scores are compared
against others may be motivating to some (Ebner and Holzinger 2007; Misfeldt 2015)
and can encourage friendly competition and collaboration (Hannig ez al. 2012); how-
ever, others may find it off-putting (Dominguez et al. 2013).

Competition needs to be considered in relation to challenge and goals, matching
rewards, scores or other recognition devices to the level of difficulty and to achieve-
ment of set goals. It also provides a method of interaction with the game and other
players.

Control

‘Control’ can refer to the ability of players to manipulate (Bedwell ez al. 2012)
or influence or control elements in a game (Wilson et al. 2009). In the study by
Barab et al. (2009), players could change their environment (applying strategies to
clean up a river), and in the study by Li, Cheng and Liu (2013) students were able
to construct a railway track by applying computer programming concepts; these
types of transformational activities may assist in allowing learners to contextu-
alise information. Several of the case studies were scenario type activities where
learners could make choices and then observe the results (Guillén-Nieto and Ale-
son-Carbonell 2012; Kikot et al. 2014). In the case study by Lancaster (2014), deci-
sions were taken by a group vote; however, feedback from the users highlighted the
importance of independent problem-solving.

Building in the opportunity for learners to have some sort of control within the
game needs to be considered when designing the game environment or representa-
tion, deciding how learners will interact with the game and when setting the rules
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and/or goals. Another consideration is how learners will get feedback from the result
of their actions and whether or not this will involve human interaction from peers or
a facilitator.

Feedback

Feedback can relate to providing users with information on choices or providing
an update of progress. It allows users to learn from actions and adjust their choices
(Carenys, Moya, and Perramon 2017). The importance of clear feedback that pro-
vides reasons for incorrect choices as a development tool is highlighted in the studies
by Antonaci et al. (2014), Erhel and Jamet (2013) and Sward et al. (2008). There are
advantages to real-time (Berns, Gonzalez-Pardo, and Camacho 2013) and delayed
feedback provided at the end of a challenge or activity (Knight ez a/. 2010), depending
on the format and challenge level.

Another way to provide information is to provide ‘hints’ to allow learners to make
more informed choices (Kanthan and Senger 2011). In the study by Moshirnia and
Israel (2010), it was demonstrated that providing feedback and information by inter-
action with game characters (rather than via pop-up boxes or information displays)
could be beneficial by allowing this to be seen as a more seamless part of the game.
In complex games having feedback provided by a facilitator or teacher can allow for
more detailed and individualised information (Yalabik, Howard, and Roden 2012).
The study by Davidovitch, Parush and Shtub (2008) emphasised the importance to
the learning process of having a mechanism for recording of history or progress.

Feedback is strongly linked to interaction; decisions about interaction methods
will impact on how feedback will be presented to the learner. It may also link to chal-
lenge levels; how much feedback is provided and when may vary as difficulty increases.

Interaction

Interaction may relate to human interaction (Bedwell ez al. 2012) or interaction with
equipment, such as manipulating controls in a flight simulator game (Wilson et al.
2009). Many of the case studies were conducted in an educational environment, which
allowed for team play (Hamalainen, Oksanen, and Hakkinen 2008; Kikot et al. 2014),
competition against others (Charles, Bustard, and Black 2009; Hannig et al. 2012)
or intervention by a supervisor or facilitator (Yalabik, Howard, and Roden 2012).
These options may not always be possible, especially when using games outside of an
instructional programme.

The ability to communicate and interact with other users was highlighted as a
positive by Antonaci et al. (2014); it may allow for the development of additional
interpersonal skills (Ranchhod et al. 2014) and encourage peer learning (Sindre, Nat-
vig, and Jahre 2009). In more complex learning games (such as the business manage-
ment simulation in the study by Yalabik, Howard, and Roden 2012), interaction with
a facilitator or tutor can provide more detailed and individualised information and
feedback than would be possible otherwise. Moderation by a facilitator may also be
required when discussion boards and chat facilities are provided in order to ensure
communication between learners is appropriate and to correct any misunderstandings.

As well as human interaction, there are also benefits to taking on a role and inter-
acting with other game characters in order to provide a more contextualised learning
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environment (Boeker et al. 2013). It can also allow for a more engaging way of pre-
senting information (Beckem and Watkins 2012; Hainey et al. 2011). In the study
by Halpern et al. (2012), those taking on the role of a ‘tutor’ to an ‘avatar student’
produced the highest achievement rates.

The choice of interaction method (which may include interacting with the game,
other players or a facilitator) is key when considering how feedback will be given.
It also links in with competition features, especially if including ways of comparing
scores with other players.

Representation

According to Wilson ez al. (2009), representation relates to the user’s perceptions of
the game’s reality. Bedwell ez al. (2012) refer separately to a game’s environment (the
location in which the game is set) and its immersion levels, which they class as the
player’s perception of his or her place within the game — if successful the user will
accept the temporary reality and engage with the game; if not it can lead to distrac-
tions and frustrations and have a negative effect on learning. Carenys, Moya and Per-
ramon (2017) include multimedia representation as an attribute; it can also relate to
narrative or telling stories (Carenys, Moya, and Perramon 2017) and fantasy versus
reality (Garris, Ahlers, and Driskell 2002).

A few of the case studies employed a narrative (Hess and Gunter 2013; Woo 2014)
and/or took place within a ‘fantasy’ environment (Boeker et al. 2013; Halpern et al.
2012). These may lead to greater learner engagement and a more immersive experi-
ence. However, in an experiment comparing different games (Adams ez al. 2012) no
evidence was found that students learn better when games have a strong narrative
theme, and a study by Echeverria ez al. (2012) testing different games to teach physics
with schoolchildren found no significant differences in learning outcomes between
fantasy and non-fantasy versions.

In other studies the importance of realism was highlighted; this was often related
more to the perceived realism of the situations or scenarios than the visual repre-
sentation of the environment (Guillén-Nieto and Aleson-Carbonell 2012; Kiili 2007;
Kikot ez al. 2014). According to Misfeldt (2015), scenarios can be simplified as long
as the reaction to choices is seen as sufficiently realistic. Berns, Gonzalez-Pardo and
Camacho (2013) highlighted the importance of a realistic environment to contex-
tualise learning (i.e. teaching vocabulary about food in a supermarket). One of the
benefits of a sufficiently realistic game environment is that learners are able to test
out choices safely, which they could not in the real world; for example, in the study by
Hamalainen, Oksanen and Hakkinen (2008) learners have to put out fires, and in the
study by Lancaster (2014) nursing students have to choose the correct actions to deal
with an overdose.

Visuals were used to help explain conceptual information in the studies by Ander-
son and Barnett (2011), Eagle and Barnes (2009) and Tiiystiz (2009). There may be
benefits to presenting information in different formats (Beckem and Watkins 2012),
and the use of multimedia (animation, images, audio) was linked to engagement by
Carenys, Moya and Perramon (2017). However, although advanced graphics and ani-
mations (e.g. virtual reality environments or high definition visuals) can create a more
immersive experience, according to a study by Ranchhod er al. (2014), simple and
abstracted interfaces still allow for effective learning. Simpler options could include
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the use of simple 2D representational graphics or cartoon-style visuals. The results
of the study by Ritterfeld ez al. (2009) showed that, although interactivity and mul-
timodality both had a positive impact on knowledge gains when tested immediately,
the effect was not demonstrated in tests of deeper learning or longer-term retention
levels. It is important therefore to ensure that the focus when designing games is on
activities that allow for deeper engagement with the subject such as those that provide
opportunities for reflection, that allow learners to participate in discussions or prob-
lem-solving exercises, rather than those focusing on short-term memorisation.

Mayer (2009) conducted several experiments to identify the most effective ways
of using multimedia for learning based on the principle that people can only process
a certain amount of information through each channel (auditory and visual) at any
one time (cognitive load). Although highlighting the benefits of appropriate graphics
and other multimedia components, his coherence and redundancy principles specify
that learning is more effective when extraneous elements are excluded. The study by
Woo (2014) showed a correlation between cognitive load and performance. A learning
game was designed with the aim of reducing cognitive overload — this included pro-
viding pretraining materials covering background knowledge, using a single perspec-
tive for visuals, zooming in and out on images to focus on elements as required and
presenting the information in small segments.

The representation style and design of the game environment are also linked to
how users interact with, and within, the game and the amount of control they have to
affect their virtual surroundings.

Rules and goals

According to Garris, Ahlers and Driskell (2002), games happen within a ‘fixed space
and time period with precise rules governing game play’ (p. 448). Games often have
a main goal that is achieved through the completion of smaller goal-oriented tasks
(Carenys, Moya, and Perramon 2017), and this was demonstrated in the examples by
Barab et al. (2009) and Guillén-Nieto and Aleson-Carbonell (2012). How the game
is presented (as learning or entertainment) can impact on learning (Erhel and Jamet
2013), and linking goals to learning outcomes can help learners focus. As shown by
Rieber and Noah (2008), when this focus is lost at the expense of concentrating on
game play elements (such as scores) it can have an adverse effect on learning.

According to Ebner and Holzinger (2007), games should be easy to play and
require minimal instruction; however, this needs to be balanced with ensuring the
instructions are clear enough to avoid misunderstandings (Yalabik, Howard and
Roden 2012). The importance of clear rules and goals is further illustrated in the
examples by Carenys, Moya and Perramon (2017) and Woo (2014).

The goals and challenge levels need to be considered together to ensure goals are
achievable but at the correct level of difficulty to engage the learner.

Reflection

One further category that was not included in the classifications mentioned earlier
but that is highlighted in five of the studies is reflection — providing opportunities for
learners to reflect on the reasons for choices and think about the knowledge obtained
from the game experience (Garris, Ahlers, and Driskell 2002). Yusoff et al (2009)
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recommended that this be incorporated within the ‘game world’ and gave as an exam-
ple providing feedback on mistakes and offering ‘corrective suggestions’.

In the study by Johnson and Mayer (2010) the most effective of several meth-
ods tested to encourage reflection was requiring learners to justify their choices by
choosing from a list of options. This method proved to be more effective than requir-
ing learners to type in their reasons, which disrupted the flow of the game. Provid-
ing opportunities for learners to discuss and share with others can also encourage
reflection (Kiili 2007), as can providing time between activities and using questions as
prompts (Yalabik, Howard, and Roden 2012).

Aspects that can have a negative effect on reflection include activities that are
not at the correct level of challenge for the learner, as this can result in anxiety or
boredom, both of which appeared to have an adverse effect (Liu, Cheng, and Huang
2011); using time limits for activities (Kiili 2007); and having time ‘lockouts’ after
incorrect answers (Sindre, Natvig, and Jahre 2009).

Considering how to incorporate opportunities for reflection can include think-
ing about how and when feedback is provided and whether or not challenge levels
are appropriate. It may also link with interaction methods, as encouraging discussion
with peers can be a useful way for learners to reflect and share ideas.

Suggestions for implementing game-based learning and gamification features into
e-learning activities

On reviewing the analysis of the case studies by category a number of approaches for
the successful incorporation of game-based learning and gamification features can be
suggested.

Challenge

The importance of having an appropriate challenge level for the audience was empha-
sised in a number of the studies. This can be achieved through having varying levels
of difficulty; these could be increased throughout the game to allow learners to build
on existing knowledge, or learners could be allowed to choose their own level. In
general challenges should be engaging and interesting, should stretch the learner but
be achievable.

Competition

Evidence in this area is less clear-cut, with advantages and disadvantages of different
approaches being covered across the studies. However, in general it is useful to have
a mechanism that will provide some sort of recognition of individual achievement
and effort, and learners can be encouraged to practise and improve by being able to
redo activities to better previous scores and/or performance. Opportunities to compete
against others can be motivating for some but may not suit everyone; a compromise
may to be provide a leaderboard (or similar) with the option to opt out of having scores
published to allow a more flexible arrangement to meet individual needs. Competition
can also be against the computer or game, and this could be included through activities
that allow learners to apply knowledge by transforming the game environment or the
use of scenarios that allow them to see the results of their choices or actions.
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Feedback

This is a vital component of learning experiences and was highlighted in many of the
case studies. It should be clear and easy to understand and, in order to improve its
efficiency as a learning tool, provide reasons to explain choices rather than just high-
lighting right and wrong answers. It is worth considering when to provide feedback;
it could be in real-time or at the end of the activity, depending on the format or level
of difficulty. In addition to summative feedback, formative feedback and hints can
allow learners to refine choices, delivering feedback through interaction with the game
environment, or characters can provide a more seamless experience; for more complex
learning situations, feedback could be provided by a facilitator or tutor, which would
allow for more individualised responses. As well as feedback on specific activities,
learners should be able to track their overall progress.

Interaction

The ability to interact with others can encourage discussions and sharing through
peer learning and allow for expert intervention. For learning delivered to a class or
team within a specific setting, these opportunities may be easy to identify; however
in other situations this may be more difficult to achieve. Even though the arguments
about competition still apply, although perhaps to a lesser degree, team playing
and group competition were demonstrated in a number of the studies as having
the potential to increase motivation and collaboration. The opportunity to engage
with others can be provided through a medium such as a chat facility or discussion
board; however thought needs to be given to how these will be moderated and man-
aged. In addition to interaction with others, the use of role play and interaction
with game characters can also be used as a way to provide information in a contex-
tualised and engaging way. Explaining a topic to others requires learners to process
their knowledge in a different way, and providing an opportunity within the game
to ‘teach’ others (who could be real people or game characters) can help to reinforce
longer-term learning.

Representation

Within e-learning activities there may be limits on how complex or realistic the game
environment can be. However, the evidence from some of the case studies does show
that this is not necessarily detrimental to learning; it is more important that scenarios,
situations and the result of learner actions be believable. Providing information within
an appropriate environment (even if simply rendered) can help to contextualise infor-
mation. Where the opportunity exists, the use of visuals and graphics can be helpful in
representing concepts, and providing information in multimedia formats can increase
engagement; however this should be balanced against not overloading the learner’s
cognitive processing.

Rules andlor goals

In order to be a meaningful and useful experience, clear goals and rules are required.
Some of the studies show that focus on the game elements at the expense of the learn-
ing outcomes can have a negative impact, so it is useful to present the game as a
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learning experience and align goals and tasks within the game to the desired learning
outcomes. To ensure learner engagement, instructions and rules should be clear and
easy to follow, but care should be taken not to overload learners with unnecessary
information.

Reflection

Providing learners with the opportunity to reflect on their learning and the new
knowledge obtained (and not just react to the situations within the game) can
encourage deeper and longer-term learning. This could be incorporated by asking
learners to provide reasons for their choices during game interactions (this needs to
be carefully designed to ensure that it does not disrupt the game flow); it is also useful
to ensure learners have sufficient time for reflection between activities and to avoid
time limits and lockout features. Discussion with others is a useful tool that encour-
ages reflection and sharing, and this can be facilitated through a number of methods
such as discussion boards.

The preceding recommendations have been rationalised (where overlap occurred,
points were combined and clarified) and are outlined in the table in Appendix B. In
order to simplify practical implementation, these are shown in three sections: points
to consider during the overall structure design, factors that could be considered in
the design of individual activities and optional points that may be useful in some
activities or situations.

Conclusion

In conclusion the research appears to show that there are a number of gamification
approaches that may be effective when designing e-learning activities for adult learn-
ers. The translation of these into an effective learning resource, however, relies on the
‘key role of design beyond medium’ (Clark, Tanner-Smith, and Killingsworth 2015,
p-116), on careful consideration of the audience’s needs and on how to translate the
learning outcomes to provide a meaningful learning experience rather than just on
technical implementation.

Gamification is a method of presenting learning in an active way, as it is based on
learning by doing (Garris, Ahlers, and Driskell 2002); however, it is often best utilised
in conjunction with other methods (Sitzmann 2011), and a decision about the use
of games should be made only after ‘detailed analysis of learning requirements and
trade-offs among alternate instructional approaches’ (Hays 2005, p.53).

The list of features developed from this research (as outlined in Appendix B) may
be useful as a starting point for others who are considering including gamification or
game-based learning features when designing e-learning activities or other learning
experiences.
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Appendix A: Categories used to analyse case studies

Category Priority Links to other
categories
Challenge High — having the correct level of challenge Competition
for the audience is crucial for successful Rules and/or goals
game-based learning.
Competition Low — the use of competition against the Challenge
computer, self or others can be a motivating Interaction
factor, but some people can find it off-putting, Rules and/or goals

and there are some arguments that extrinsic
motivation (the desire to gain a high score) can
have a detrimental effect on deeper learning.

Control Low — the ability of learners to manipulate or Feedback
control their environment can be a useful learning Interaction
tool; however, this may not be possible in all Representation
game types.

Feedback High — feedback is required to allow players to Challenge
learn from actions and errors. Interaction

Interaction High/Medium — interaction can be with the game  Competition
(controls within the game, characters), other Feedback

players or facilitators/tutors. Communication
with others can encourage peer learning and
deeper engagement.

Representation High/medium - visuals and multimedia can help ~ Control
learners to engage with the game. In scenarios Interaction
and simulations it appears to be more important
that the situation and results of actions appear
to be realistic than the complexity of the visual
environment.

Rules and/or goals  High — these are required in order for learners Challenge
to be aware of what is required and have a clear
understanding of the learning outcomes.

Reflection Medium - this would depend on the subject Challenge
covered and the complexity of learning; however, = Feedback
providing opportunities for learners to reflect Interaction

(by providing reasons for choices or discussing
with others) may encourage deeper learning.
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